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Abstract 
 
This paper explores the rationale, experience and 
impact of thirteen Australia and New Zealand 
universities that have integrated the Engineers 
Without Borders (EWB) challenge into their first 
year engineering curriculum. EWB is a national 
competition for university students, who work in 
teams to develop conceptual designs for real 
sustainable development projects across the globe. 
This project investigated “what works and what 
doesn’t” in engineering curriculum renewal, 
utilising content analysis, multiple in-depth 
interviews with students and staff (coordinators, 
lecturers, tutors) and observation. EWB comprises 
between 25 to 100% of the total assessment items. 
This paper specifically focuses on student’s 
experience of EWB, documenting how the project 
teaches sustainability and systems-thinking 
approaches, engages students with different cultures, 
and fosters teamwork, new ways of thinking and 
communication skills. We identify key benefits and 
challenges of EWB, as well as mechanisms and 
contexts that foster student engagement and learning 
outcomes.  
 
1. Introduction 
 
The twenty-first century is often described as the ‘era 
of sustainability’, with increasing global awareness 
about the importance of addressing climate change 
and reducing greenhouse gas emissions [1]. 
However, despite the importance of the issue, there 
is a significant range of conceptual, curriculum and 
pedagogical challenges for those teaching 
sustainability at a tertiary level. Conceptually, 
sustainability is a complex (and often debated) 
concept that includes a wide range of environmental, 
economic, social and ethical dimensions.  
 
In the context of engineering disciplines, the focus is 
on sustainable development and adopting a systems 
thinking, triple bottom line (TBL) approach to 
facilitate sustainable technical and design responses 
in the built environment. TBL [2] emphases the three 
key dimensions of ‘profits, planet and people’, 
focussing on “not just on the economic value that 
they add, but also on the environmental and social 
value they add – or destroy” (p3). The focus is on 
fostering an awareness about the importance of 
sustainable development, which has been famously 
defined by the Brundtland Report [3] as 
“development which meets the needs of the present 
without compromising the ability of future 
generations to meet their own needs” (p8).   
 
At a curriculum and pedagogical level, Boyle [4] 
identified six key problems of incorporating 
sustainability into engineering education: lack of 
textbooks, lack of examples, lack of time, knowledge 
of sustainability among teaching staff, acceptance of 
sustainability by staff and maturity of students. 
Unfortunately, nearly a decade later, our own 
research exploring the experience of teaching 
sustainability (and EWB) at one university found that 
these barriers still exist [5]. In particular, we found 
the ‘newness’ and multi-disciplinary positioning of 
sustainability, lack of a good sustainability textbook 
focussed on the built environment and engineering 
perspective and varying knowledge of sustainability 
among teaching staff were key barriers to integrating 
sustainability into the engineering curriculum.  
 
The EWB challenge is, potentially, one way to help 
overcome these barriers. Established in 2007, EWB 
is a national Australia-wide competition for first-year 
university students [6] and was designed to engage 
and expose engineering students to sustainability 
issues and challenges in disadvantaged communities. 
Students work in teams to develop conceptual 
designs for real and inspiring sustainable 
development projects across the globe, with previous 
EWB challenges investigating sustainable 
development of communities in Cambodia (Kandal 
Province in 2008; Tonle Sap Lake and River in 
2009), Australia (Kooma Traditional Owners 
aboriginal community in 2010), India 
(Pitchandikulum Forest in 2011) and Vietnam 
(Habitat for Humanity in 2012).  
 
Typically, EWB typically provides offers a list up to 
twelve specific sustainability projects within the 
selected community that students may focus on, 
covering a diverse range of issues such as housing 
and community design, water supply, quality and 
management, sanitation, transportation, energy 
supply, flood mitigation, infrastructure development, 
economic development and education. As well as 
facilitating awareness of sustainable design, 
sustainable development, different cultures, team 
work and communication skills, the EWB challenge 
provides students with a real life challenge and the 
opportunity to develop a sustainable solution that 
may actually be implemented. Each participating 
university nominates its best projects to enter the 
national Challenge competition, which is judged by 
experts from the community organisation, senior 
academics and engineers from industry. 
 
To date, despite enthusiasm from Australian and 
New Zealand universities to utilise the EWB 
challenge within their engineering curriculums, very 
little research has directly evaluated the experience. 
In recent work, Jolly and colleagues [7] argued that 
the appeal of EWB was multifaceted. As well as 
offering the opportunity to supplement traditional 
first year training in maths and physics with 
activities that are key to practical engineering 
(solving real-world problems), there was a sense that 
the team based projects helped develop critical skills 
in teamwork, communication and ethics, as well as 
knowledge of sustainability issues in different 
international contexts. Jolly utilised program logic 
analyses to explore how different universities have 
positioned the EWB challenge within their 
engineering course and curriculum, noting that it is 
often situated within a professional practice course. 
Reflecting on the same data, both Jolly et al. [7] and 
Crosthwaite et al. [8] noted that the evidence from 
documentary analysis, observations and staff 
feedback suggests that it is unclear how much some 
students actually learn about sustainability. Some 
staff felt students could repeat the TBL, but their 
focus would often be on the economic. To date, 
however, research on EWB has not explored the 
student perspective. This research addresses this 
knowledge gap. 
 
Given the growing popularity of the EWB Challenge 
amongst universities, this research explores the 
extent to which it EWB meets its stated objectives. It 
focuses specifically on first year students’ 
perspective, investigating how the EWB project is 
perceived, their learnings about sustainability and 
students experience working in teams and on the 
project. As well as identifying the key benefits and 
challenges of the EWB initiatives, the mechanisms 
and contexts that best foster student engagement and 
learning outcomes will be explored.   
 
2. Method 
 
2.1. Participating Universities   
 
From the thirteen participating universities in this 
project exploring the EWB experience, eight 
universities were selected at random for inclusion in 
this paper. Table 1 illustrates the range of 
methodologies utilised in the project, as well as the 
participating universities (there was also an online 
survey of over 800 students). It is important to note 
that each university implemented the EWB 
Challenge into their curriculum in individual ways, 
with student class sizes ranging from 30 to 1400 and 
EWB comprising a varying percentage of the 
assessment (from 25% to 100%).  
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ANU y 1 2   y 
Canterbury y 5 1   y 
Charles 
Darwin 
y 1 4   y 
CQU y 2 5 4 1 y 
Curtin y 1    y 
Deakin  1    y 
QUT y 2 8   y 
RMIT  2 2   y 
UniMelb  2 6   y 
UQ   12   y 
UniSA y 1 1   y 
USQ      y 
UWA      y 
Table 1: Australian and New Zealand Universities  
 
2.2. Focus groups (n=13) with students    
 
This paper focuses on the focus groups held on 
campus with first year students, with a total of 13 
student focus groups held at the eight target 
universities. The study followed standard ethical 
protocols, with written informed consent obtained 
from each participant. Numbers in the focus groups 
ranged from 3 to 8, with an average of 5 students in 
each of the focus groups. The focus groups were held 
throughout 2011, with students offered a lunch as an 
incentive for participation.  
  
Utilising a semi-structured approach, the following 
key areas were discussed: knowledge (what did they 
learn in general and about sustainability particularly, 
how well integrated were key topics), skills (what 
can they now do in terms of project management, 
design processes and teamwork) and attitude (how 
important was the third-world setting, is 
sustainability an important topic for engineers, what 
are likely to be the most useful skills in the future). 
Focus groups were audio-recorded and later 
transcribed. A thematic data analysis approach was 
utilised to identify key themes, with interview notes 
and transcripts coded manually after a process of 
data immersion [9]. Responses and perspectives were 
determined from a thematic analysis of multiple 
focus groups from across the spectrum of 
participating universities. This decision was made 
based upon the relative homogeneity of questions 
asked across the campuses, especially with the intent 
of determining students’ overall and specific 
impressions of such experiences and deliverables as 
each university included in their curriculum. 
However, it is important to note that, from students’ 
point of view, the significance and relevance of the 
EWB Challenge within each university varied 
greatly. While teamwork, information literacy and 
project management were identified as primary 
deliverables across all campuses, the centrality of 
sustainability studies was less represented. ANU, 
CQU and QUT students reported high incidence of 
sustainability themes, where Canterbury students felt 
sustainability was only nominally included and CDU 
students made no mention of sustainability at all in 
the focus groups.  
 
3. Results 
 
3.1. Reflections on EWB Experience  
 
Overall, students felt EWB was an enjoyable and 
interesting experience to do in their first year of 
university, helping them see what engineering can 
do. The project was inspiring, with students 
explaining how “you start your first year, in your 
first semester and you get a very good idea of what 
being an engineer is about” and “they just made me 
feel like I can do so much with an engineering 
degree”.  There was also a strong sense that the 
EWB challenge felt like “the real thing, a real world 
project” and that, by working on this project, 
students were truly helping in the sustainable 
development of the project community: “it actually 
felt like we built something and we achieved 
something, and I’m proud of the project that we 
came up with”. As well as developing their 
awareness about the potential real world impact of 
their engineering career choice, students enjoyed the 
learnings that came from working on a group project. 
They felt that they learnt not just technical specific 
skills, but more general time management, dealing 
with people and planning how you work as a group. 
There was a sense that the project helped develop 
valuable skills for the future, helping them work 
more successfully in future group projects as they 
better understood “what potential things are going to 
happen and what could go wrong”. 
 
3.2. Expanding conceptions of sustainability 
 
Students explained how the EWB project (which 
utilised a holistic triple bottom line assessment of 
sustainability) opened their eyes to how 
sustainability was about more than just the 
environment: as one student explained, “before I 
only knew about environmental sustainability and I 
thought that was the only sustainability there was”. 
The majority defined sustainability as being able to 
use resources in a way that we will be able to use 
resources in the future and embracing a triple bottom 
line analysis – the economical, the environmental 
and social sustainability. However, a small 
proportion of students struggled to understand how 
to define and understand sustainability, as it was 
such a diverse, multi-faceted concept, explaining 
how sustainability is a very rough idea, not very 
specific and was hard to grasp/conceptualise. Given 
the complexity of the concept, some students 
suggested felt it might be a more appropriate task for 
their later years at university.    
 
3.3. Sustainability and design decisions 
 
Critically, students were instructed to apply a TBL 
framework to ensure their design decisions and 
recommendations were sustainable in terms of 
environmental, economic and social/cultural 
considerations. They described how this TBL 
framework widened their perspectives, forcing them 
to deeply think about the impact, the local context 
and how “whatever you’re designing, it’s going to 
impact the people, like the locals”. Students 
explained how they thought about these 
considerations, which gave constraints and affected 
every decision they made, from the materials they 
selected, practicality in terms of the cost of funding 
to the cultural acceptance. An example of this was a 
housing project: one student explained how they 
could not use a roof such as a corrugated roof, as that 
would be too hot and become like an oven, so they 
chose thatched roofs which were often utilised 
locally. These first year students were also honest, 
however, about their limited level of expertise and 
the knowledge gap they experienced. Many felt that 
if the project was part of second or third year, they 
would have a better understanding and could have 
been “way more specific and could have come up 
with a much better sort of…like, we’d know a whole 
lot more, so I guess in first year, it’s a whole lot 
more vague”.  
 
3.4. Developing information literacy skills  
 
While the EWB project was readily understood 
conceptually, difficulties encountered were on an 
applied level, where students came to terms with the 
breadth of credible sources, how to find and access 
obscure and relevant information, and be creative 
about ways of finding that information without 
guidance or precedent. Information literacy (broadly 
identified as a way of finding and assessing the 
relevance and credibility of information) was 
identified as a key challenge and change from high 
school. As one student explained, “in Year 12 it was 
pretty much, when we go use it, it was just Google, 
pretty much for our research assignments”, whereas 
the expectation at university to find and apply 
credible and relevant information was much higher.  
The reality was, as students reported, “it’s just hard 
to get that information, cos it’s not out there.. it’s 
hard to find much about the area and its environment 
things, other than just going there, because it’s not 
documented very well”. Often teams reported that 
they defaulted to Google Search or Wikipedia as an 
opportunistic (even serendipitous) way of beginning 
to frame a search for  finding appropriate 
terminology (keywords), and then taking those 
keywords and using them as leverage for more 
academic search techniques for more acceptable 
sources. Students described how general outcomes 
from the EWB project were more educated research 
methods, higher standard formatting or reports and 
appreciation of authoritative sources and 
information. As one explained,  “if you’re using 
Wikipedia, no one’s going to listen to you cos 
that’s…anyone can put anything up on Wikipedia,” 
 
3.5. Challenges of teamwork  
 
Students described two key challenges to successful 
teamwork: learning to work successfully with 
strangers and communication and language 
challenges. As one student explained, teamwork was 
particularly challenging in first year at university as:  
“in a school group situation where you know 
everyone full-stop, whereas when it comes to this 
sort of situation, you’re in a group where you don’t 
know the people... you were chucked in with people 
that you’d never met before”. Negotiating 
personalities, different approaches to processes and 
deadlines, and varying individual skill-sets was 
challenging. In some universities, the EWB 
challenge was implemented only with engineering 
students, whereas other universities also included 
students from design, urban planning and other non-
engineering courses, which made communication 
and scheduling meetings difficult.  
 
Students all agreed that skilled communication were 
an imperative tool, at two key levels. First, within 
their project groups, clear communication was 
essential; but, as one student noted, the reality is that 
despite being “extremely important, but it’s hard to 
learn it inside a classroom setting.” Students 
described how that in order to get their point across, 
they had to communicate to other people and try and 
get their point across or they simply were not going 
to get anywhere. As one student explained, it was 
about “expanding your vocabulary so you’re able to 
explain one thing in twenty different ways”. Good 
communication was viewed as essential for good 
project management, helping ensure that everyone 
knew the plan, what they had to do and, thus, were 
more likely to: “somehow at the end come together 
with one complete solution that can pretty much be 
moulded and effectively implemented.” Second, in 
the actual writing of the report and 
recommendations, simplicity of communication was 
essential so that people from all different walks of 
life are able to as easily comprehend the nature of the 
message. As students explained, it was about 
“making information able to be read by multiple 
people” and was “kind of critical if you can explain 
what you’re thinking on the layman’s terms - people 
do not understand anything engineering related”.  
 
For many groups, working with international 
students and with non-English languages/cultures 
was also identified as a key factor.  Language 
barriers were a consideration in all communications, 
with groups describing how they would often engage 
‘key interpreters’ within their group to conduct 
organisational discussions”. In other words, as one 
student explained, “we’d have like half the group 
speaking one language and the other half speaking 
another languages, and then we’d have 
representatives of all the different ones talking to 
each other”.  There was an appreciation for 
differences in cultural expectation, as well, with 
sensitivity to contextual and vernacular language.  
 
3.6. Technology for team communication   
 
Within group projects, students reported utilising a 
broad variety of communications methods and 
schedules, with varying levels of efficacy. Common 
communications were very similar to typical 
channels used for social communications, such as 
text messaging, Facebook and file-sharing (like 
Dropbox or Google Docs). Generally, google docs 
was identified as the best method, as everyone could 
see changes on the document immediately.  
 
Face-to-face meetings varied in popularity and 
productivity across the focus groups. Although some 
groups reported having regular meetings at least once 
a week, for most they were utilised rarely, partly 
because people’s schedules made scheduling 
meetings challenging and partly because technology 
worked so well. As two students explained; “I had a 
group meeting once or twice every week… sometimes 
it was only five minutes and other times it was half 
an hour.  It just depends on how much we needed to 
discuss” and   “we didn’t have many face to face 
meetings, and when we did we ended up just sitting 
around staring at each other which was a bit 
awkward”. More traditional email was also a 
successful way of managing the project for some 
groups, who would “send an email a couple of weeks 
out from a deadline and say assignment one or 
something … and then about three days before the 
deadline you’d get this flurry of emails just going 
everywhere”.  
 
4. Discussion  
 
Although participating universities managed the 
implementation and internal assessment of the EWB 
project quite differently, the compliments and 
complaints from students were surprisingly similar. 
Students described the EWB challenge as being 
uniquely different from other first year engineering 
units at several key levels. First, the real-life context 
and deep exposure to other very different cultures 
was frequently described as a positive, eye-opening 
experience. The relevance of the project’s potential 
outcomes was often cited as a practical motivator for 
comprehending and implementing sustainability 
theory and sustainable design possibilities. Students 
explained how they enjoyed learning about the 
different culture and context, which in turn informed 
their design choices and recommendations. They also 
greatly appreciated the opportunity to work on a real-
life project, with a real life client. The fact that the 
EWB challenge addresses practical issues was also 
typically very much valued by these students, 
especially as many of their other subjects were much 
more technical in nature.  
 
Second, students were often challenged by the 
concepts of systems and triple bottom line thinking 
(integrating social, economic and environmental 
considerations) required to analyse the situation, 
identify and develop an appropriate solution. Some 
students embraced this trans-disciplinary 
sustainability thinking, although others explained 
that they felt it was hard to understand exactly what 
sustainability was. Indeed, sustainability was 
identified as more intuitive (rather than learned) 
based upon practical contextual understanding of the 
community on which the project was focused. Such 
findings are consistent with the small body of 
research in this space, which also suggests that 
sustainability is a difficult concept for students 
(especially first year students) to comprehend 
[4,5,7,8]. Whereas Jolly et al. [7] and Crosthwaite et 
al. [8] noted that staff reflected that students often 
did not fully comprehend the TBL approach to 
sustainability, this research on the student 
perspective highlights how most seemed to learn a 
lot from the EWB challenge experience. Most 
students seem to agree that it was challenging but, 
overall, a transformative learning experience. The 
EWB project consciously exposes students to a wide 
array of complex TBL sustainability issues that are 
challenging, and may well be interpreted and 
analysed much more deeply when students are in 
their second, third or later years at university. Given 
the importance of encouraging a TBL approach to 
sustainability into daily engineering practice, 
however, it could be argued that early exposure to 
these issues is more important. Clearly, further 
research is needed to explore this issue of timing, 
from both the student and teaching staff perspective.  
 
Third, the EWB Challenge subjects differed from 
others in that there was a major emphasis on 
teamwork and communication, which was described 
by students as one the most challenging, yet greatest 
strengths of the subject. Students noted the 
challenges of working with students from different 
disciplinary backgrounds and cultures, describing 
how they learnt a lot from the experience, especially 
in terms of the relevance of such experiences when 
entering the workforce.  Fourth, this paper provides 
some insight into engineering student’s information 
literacy skills, as well as how they utilise technology 
to facilitate team communication. Many students 
actually expressed a preference for virtual 
communication (such as skype and google 
documents), rather than face-to-face meetings, and 
also preferred contemporary social media platforms 
for file sharing and general project management 
issues.  
 
These findings are consistent with a small body of 
literature that suggests that teaching sustainability in 
tertiary education is a challenging, yet important 
undertaking [4,5,7,8]. Overall, although each 
university implements EWB very differently, this 
research has highlighted the very real impact and 
transformation amongst many of the participating 
students. When the EWB Challenge resonates with 
students, they see (often for the first time) the very 
real positive impact that engineering can have on the 
lives of people in disadvantaged communities. As it 
intends, this research suggests the EWB challenge 
forces Australian and New Zealand first year 
engineering students to engage with different 
cultures, explore sustainability and systems-thinking 
approaches, work in teams and apply new ways of 
thinking to a practical design challenge. We would 
argue that beyond exposing students to sustainability 
issues in developing countries, additional key 
learning outcomes from the EWB Challenge also 
include the development of critical teamwork, 
communication and information literacy skills.  
 
5. References 
 
[1] Moser, S. C. (2009). Communicating climate change 
and motivating civic action: Renewing, activating, and 
building democracies. In: Changing Climates in North 
American Politics: Institutions, Policymaking and 
Multilevel Governance, eds. H. Selin and S. VanDeveer, 
283-302, Cambridge, MA: The MIT Press 
 
[2] Elkington, J. (2004). Enter the Triple Bottom Line. In 
The Triple Bottom Line, Does It all Add Up?: Assessing 
the Sustainability of Business and CSR, eds. A. Henriques 
and J. Richardson, 1-16. London: Earthscan Publications 
Ltd. 
 
[3] Bruntland, G. (Ed.). (1987). Our common future: The 
world commission on environment and development. 
Oxford: Oxford University Press.  
 
[4] Boyle, C. (2004). Considerations on educating 
engineers in sustainability. International Journal of 
Sustainability in Higher Education, 5(2), 147-155.  
 
[5] Gray, M, Brown, R., Miller, E, Buys, L, & Dawes, L. 
(2011). Teaching sustainability: vehicle or endpoint? In 
Chandra, V., Hudson, P. & Lee, K (Eds.) In proceedings of 
Science, Technology, Engineering and Mathematics in 
Education Conference, Queensland University of 
Technology, Brisbane, Qld (1 -11).  
 
[6] Engineers Without Borders Australia. (2012). EWB 
Challenge: Engineers Without Borders Australia Retrieved 
22 January 2012, fromhttp://www.ewb.org.au 
 
[7] Jolly, L., Crosthwaite, C., Brodie, L., Kavanagh, L. & 
Buys, L. (2011). The impact of curriculum content in 
fostering inclusive engineering: Data from a national 
evaluation of the use of EWB projects in first year 
engineering. In proceedings of 22nd Annual Conference 
for the Australasian Association for Engineering 
Education. Fremantle, Australia. (203-209).  
 
[8] Crosthwaite, C., Jolly, L., Brodie, L., Kavanagh, L., 
Buys, L. (2012). Making principled decisions about 
curriculum development: outcomes of a Realist evaluation 
across 13 universities. In proceeding of the European 
Society for Engineering Education (SEFI), Thessaloniki, 
Greece.  
 
[9] Liamputtong, P & Ezzy, D (2005). Qualitative 
research methods. Oxford University Press, South 
Melbourne.  
 
6. Acknowledgments  
 
This research was made possible by an ALTC 
Priority Programs grant number PP10-1647. 
 
 
